The economical production of food should be a main goal of Arab countries that has to be approached at a macro level by examining cross-border efficiencies. More efficient tomato, wheat and potato cultivation are vital to fostering self-sufficiency. The purpose of this study is to determine geographical areas within the Arab world that would best serve agricultural needs by providing the setting for the production of specific farm crops. An analysis was conducted of key consumer centers and regions of agricultural production. The available resources in different geographic locales were examined in view of determining the most efficient distribution of agricultural production. It was found that farm crops such as wheat can be produced far more economically in the Nile Valley and the Sham farming regions than in other Arab farming regions. More technological and capital intensive production can be profitably carried out within the GCC countries. The study also discusses the important role of farm technology in improving the production of Arab farms. 
‫ﺍﻟﻌﺭﺒﻴﺔ‬ ‫ﺍﻟﺩﻭل‬ ‫ﻓﻲ‬ ‫ﺍﻟﻤﺤﺎﺼﻴل‬ ‫ﻻﻨﺘﺎﺝ‬ ‫ﺍﻟﻤﻜﺎﻨﻲ‬ ‫ﺍﻟﺒﻌﺩ‬
, focus on food issues, such as food security, the food gap between Arab nations, alternatives to ground water irrigation of farm crops as a new technique, Arab foreign agricultural trade and the possibility of establishing Arabian Free Trade Zones. This study involves the selection of the best regions for the most economical production of certain crops with the appropriate physical and human environments. Hoping to contribute to this effort, this paper attempts to evaluate the spatial dimension of Arab countries as a means of studying their crops production and food security. The paper also examines the possibility of having Arab countries specialize in the production of specific crops that are most suited to their agricultural environment. Based on the data that is readily available, three geographical regions are suggested as most appropriate for growing wheat, potatoes, and tomatoes in the Arab World.
We explore the possibility of investing available capital from the relatively wealthy GCC countries (Saudi Arabia, Oman, UAE, Kuwait, Qatar, and Bahrain), to support farming activities in countries more suited to agricultural production. The idea is to encourage the transfer of food between Arab countries most suited for their production to those least able to develop their own agriculture ( Figure 1) . In additional to the GCC countries, we identified three other major country-groups within the Arab world which are pooled according to the similarities in their geographical and farming environments: the Nile Valley (Egypt and Sudan), Sham (Lebanon, Jordan, and Syria), and Maghrib (or Moroccan) (Morocco, Tunisia, and Algeria). For the research purposes, other Arab countries (Iraq, Yemen, Somalia, Djibouti and Comoros) are not included in this study, but all of them can create their own separate farming environment. 
Major geographical characteristics Of the Arab countries
The Arab countries cover an area of 13.9 million square kilometers. They stretch some 8,000 Km from the Atlantic Coast to the Arabian Sea. This area is spread over two continents, with 72% located on the African land mass, and the remaining 28% in Asia (League of the Arab States, 2006). Most Arab land is located in desert and semi-desert regions, and the landscape is dominated by dry climate conditions. The Atlas mountain ranges of northern Africa form a barrier between the Sahara Desert and the coastal area, facilitating seasonal rainfall in Morocco, Tunisia, and Algeria. Other mountain ranges are found in parts of Lebanon and in Zagrus to the east of Iraq, and these serve also to facilitate some winter precipitation. The Al-Hajar Mountain Range in the east (Oman and the UAE) experiences some winter precipitation and some orographic rain during summer associated with high humidity, whiles the Dhufar Mountain, south of Oman are affected by the summer monsoon. Since the Nile and Tigris-Euphrates are the only major rivers flowing through the Arab World, this situation leaves great concerns over water limitations preventing the development of greater farm production in the area.
Of the 310 million people living in Arab countries in the year 2006, 55% reside in urban areas, pushing up the demand for farm crops. These needs are met somewhat by the remaining 45% of the population who live largely in rural areas and who rely on agriculture as their main economic activity. Wheat, barley, rice, maize, and millet are the most consumed crops within the region, while sesame, cotton, sugar beets, and sugar cane are exported as cash crops (www.amf.org.ae).
Looking more specifically at the individual countries, we find that 35 % of the total Arab population lives in the Nile Valley, 9.2% in the Sham region, 29% in the Moroccan countries, and 11.3% in the GCC countries (Table 1 ). In four Arab countries, a significant percentage of the population lives in poverty. According to Tawfiq & Kurdi (2000 , p.229), between 1989 and 1994 sector. As shown in Table 2 , this area dominates in Kuwait (92%), Qatar (86%), Saudi Arabia (85%), Jordan (83%), UAE (81%), Bahrain (74%) and Oman (71%). In contrast, people in the rest of the Arab With the available natural resources, water and fertile soil, the farm crop production in the Nile Valley is considered below the expectation. For example, most of the Egypt rice production is consumed in local markets, leaving only a small quantity for exporting (Table 3 ). In general, the countries of the Nile Valley get the benefit of the availability of relatively cheap farm labor, reliable water sources, and fertile soil. These factors suggest the viability of increasing farm production in the Nile Valley, which also has the benefit of being located in the Moroccan countries, Sham and the GCC countries. A third key advantage is the easy access it enjoys to maritime transportation routes through the Nile, the Mediterranean and the Red Sea. World rely more heavily on farming activities as their main source of economic activity. Djibouti leads the pack (77%), followed by Sudan, Mauritania and Yemen with percentages of 57%, 52% and 46% respectively. The study shows that the Nile Valley countries have the highest rural population concentration. Sixty six percent of the total Sudanese population lives in rural areas, along with 55% of Egyptians. The existing agricultural situation in the Arab countries Many Arab countries witnessed an increase in food production at the end of the 1970s, to the early 1980s. Ten years later, in the early 90s, a few Arab countries (Saudi Arabia, Syria, Libya, Tunisia, and Morocco) showed a tremendous increase in their food production (Abdusalam, 1998) , while others (e.g. Sudan, Somalia, and Yemen) suffered badly from the effects of poor farming practices and a shortage in farm technology. The countries that did well represented 48% of the total population of the Arab world, and they managed to increase their per capita agricultural production significantly by implementing effective agricultural strategies.
In 2004, the four Arab countries with the highest agricultural output per capita were: United Arab Emirates ($700), Saudi Arabia ($437), Tunisia ($372), and Syria ($304). (Table 4 ). Most of high figures are results of using the new technology in farming activities e.g. in United Arab Emirates and Saudi Arabia, especially in growing crops under controlled environments, like in greenhouses. However, the four countries with the lowest per capita agricultural product in the same period were Djibouti ($30), Jordan ($52), Qatar ($74) and Somalia ($73). Most of these countries either suffer from a shortage in fertile soil and water, e.g. Qatar, or some other local situation, e.g. in Somalia civil war. In general, most of the Arab countries import a large portion of their farm crops, especially cereal, from the international market.
Arab agricultural labor force
The two factors expected to play a major role in future Arab farm crop production are the large agricultural labor force concentrated in the Nile and Maghrib regions and the newer farming technologies.
The geographical concentration of Arab farmers in two regions could be best utilized by increasing the farm land area in these regions which could create new job for those people. Figure 2 illustrates the eleven largest Arab farm labor forces. About 34 million which represent 32% of the entire Arab population are involved in agriculture (Figure 2 ). In 2004, the agricultural labor force in the Nile Valley (Sudan & Egypt) alone represented more than 48% of the total agricultural labor force in the Arab World. This percentage illustrates the need for more focus in the farming sector. New projects could utilize the large farming labor force concentration in these countries.
In contrast, three of the six GCC countries (Qatar, Kuwait and Bahrain) represented lower numbers of farm labor due to their larger focus on the service sector which can be understood simply by their limited availability of fertile soil and water (Table 5 ).
The breakdown of the availability of farming labor indicate that with some education and training programs, the Nile Valley has the potential to be the specialist in the production of cereals, e.g. wheat and rice, in the Arab World.
The cost of producing agricultural crops in the Arab countries
The cost of producing food on Arab farms varies from country to country and from farm to farm within the same country. In general, costs of production depend on the farming inputs used percrop-unit. Major influencing factors include the size of the farm, the type of soil, labor costs, government policies, types of crops, weather characteristics, and so on. Of course, all of these factors affect food production in the Arab countries to a greater or lesser extent. However, a complaint common among farmers across the region is that the cost of producing and marketing for their crops is unsustainably high in comparison to those of European and American farmers. The foreign farmers, they point out, receive substantial government subsidies that allow them to sell at a more competitive price.
To understand this concern, we selected a number of Arab-grown crops and compared their production costs across the four main agricultural regions listed above: the GCC, Sham, Nile Valley, and the Moroccan countries. The following figures illustrate some of the farm crops which could be grown more economically in certain farming regions in the Arab countries. The cost of producing wheat Wheat is one of the most important cereal crops in the world, and it makes up an important part of the diet of many people in the Arab World. In 2002, the Arab countries produced 21.5 million metric tons of wheat, 29% produced from the Nile Valley and only 8% from the GCC countries. This level of production covered only 51.5% of the total consumption of countries, leaving more than 48.5% of their demand to be met by way of imports from world markets (League of Arab States, 2002 Table 6 illustrates how wheat, as a strategic crop, can be produced in most of the Arab regions including Moroccan, Nile Valley, Sham, and the GCC countries. The cost of wheat production is understandably higher in the GCC than that in the Nile Valley. Of all Arab countries, from a purely geographical perspective, countries in the Nile Valley. represent the most ideal region for wheat production. One example of the region's advantage is in the cost of irrigation, which costs is less than $25/hectare in Sudan (Nile Valley), compared to $123 in Oman (GCC). In terms of human power, the cost of labor in Sudan is less than $9.5/hectrare, In Oman, while it reaches more than $616/hectare and $70.5/hectare in Oman and Jordan, respectively (AOAD, 2003) . Because of such key differences, we argue that the Nile Valley could potentially be the breadbasket for the Arab world. 
The cost of producing potatoes
In 2002, Arab countries imported a total of about 666,000 metric tons of potatoes at cost of $248 million. This is an amount that could have easily been grown domestically. As a result of the improving conditions for growing potatoes, the yield of potatoes increased from 15,000 kilogram/hectare in 1992 to more than 22,000 kilogram/hectare in 2004 (http://www.aoad.org). Again, the Nile Valley region presents an ideal location for the production of potatoes, mainly because of its abundant labor supply and lower labor costs. The per hectare output cost is less than $166/hectare in Sudan, compared to $813 in Oman (GCC), $666 in Morocco (Moroccan), and $656 in Syria (Sham) ( Table 7) .
The availability of capital in the GCC countries could be utilized to grow food in this region, and cheap sea and land transportation used to move production to the GCC countries where the modern road networks allow for relatively easy marketing. 
The role of international technology transfer in Arab agriculture
The free market policy between GCC countries has had a noticeable impact on farming. The implementation of open market policies in the GCC allows farmers to purchase farm needs competitively from all over the world. Another advantage that agriculture has gained from the implementation of a free market policy in some Arab countries is the improvement of farming techniques, tools, and equipment. As illustrated in Table 8 , because of the availability of capital and technology, the production of tomatoes can be far more economical grown in a controlled environment in the GCC countries rather than anywhere else in the Arab World. Seeds can be imported from countries such as Holland and the United States at a low cost of about $6.60/hectare, compared to $271/hectare in Syria and $120/hectare in Egypt. Pesticides also cost less in the GCC countries than in some other Arab countries. Bahrain took advantage of this policy and implemented a capital intensive drive to grow tomatoes in greenhouses which allow for increased quality outputs in controlled environments.
The use of greenhouse farming techniques is not new. It has been used for several years in countries including Japan, the United States of America and Europe. In recent years, the expanse of land assigned to greenhouse farming practices in the Arab World has increased from 146 thousand hectares in 2002 to more than 178 thousand in 2004. Such production has increased in tandem with the increased land area from 4.4 million metric tons in 2002 to more than 5,1 million metric tons in 2004 Table 9 . Indeed, such techniques are viable alternatives to the traditional methods of food production in agricultural-land scarce countries, leaving more hospitable environments for the growth of cereals vital to feed the Arab World. (Anderson, 1989) .
New farming techniques:
With the worldwide availability of technology and new knowledge about farming, one could easily argue that the Arab countries will need to improve their farming techniques to enable them to produce more food less expensively. These farming technologies could be utilized in irrigation methods, soil and improved seeds.
New crop varieties:
The use of improved seeds including diseaseresistant strains and other genetically engineered crops needs to be widely adopted. These require the intensive use of new technologies that can be imported from neighboring countries.
Machinery:
Farming activities require the heavy use of tools and equipment, such as tractors, cultivators, and post-harvest equipment, including small farming tools. This equipment has to be made affordably available to individual farmers and government holdings.
Manufactured inputs:
Among other farming inputs, pesticides, fertilizers, and other agricultural chemicals are needed during farming activities, as these allow for increased crop productivity. As with some forms of machinery, not all Arab farmers are able to purchase these items. With the help of the world community, they may be able to do so in future.
Management
techniques: Contemporary farming techniques demand more use of electronic devices, like computers and climate controls. All these require a professional labor force to deal with these devices. Also, growing and selling the product at the right time at high prices needs some management techniques.
Farming research centers:
Having the resources and the available labor force, some Arab countries may be encouraged to establish research centers to study farming techniques and practices within the unique environments of the Arab world. The agri-tissues field, pesticides, and chemical fertilizers could be some of the main focuses of these research centers, and these can have strategic value in light of the flourishing petrochemical industry in the GCC countries. A new generation of young Arab agricultural scientists could be directed to investigate high-demand crops and to help farmers to bridge the yield gap between local and foreign producers.
Conclusion
Based on the above discussions, there is an urgent need for a comparative study to be carried out, in order to match the type of crops grown in the most suitable environments within the Arab World.
Because of the need to control weeds and diseases, and to maximize the use of farm equipment, it is often advantageous for individual farmers to produce more than one commodity. This allows them to manage the risks associated with potentially lower market prices and production failures. A focus on more than one crop is common in farming communities around the world, including European and American farms (Ahearn, 1990) and should be encouraged among Arab farmers.
It is also recommended that some Arab organizations, such as the League of the Arab States, the Secretarial General of the Gulf Cooperation Council and the Arab Organization for Agricultural Development play more major roles in evaluating the arable land that is available. Due to their location and the availability of natural resources, some Arab countries (Nile Valley and Sham) are more to produce certain crops. With an effective farm strategy and concerted effort by leaders of the Arab nations in collaboration with international players, important steps can be taken to enable Arab countries to produce the most appropriate crops and meet their longterm strategic needs.
